Phosphorylase (a-l,4-glucan: orthophosphate glucosyltransferase, EC 2.4.1.1.) exist as different types in plant tissues [1] [2] [3] [4] [5] [6] . We have observed up to six "isoenzymes" in different tissues of the potato plant, beans, corns and wheat 7 by using our primer-technique after electrophoresis in Polyacrylamide 8 . Especially interesting is the vanishing of one phosphorylase in potato tuber during sprouting and the concomitant appearance of a phosphorylase faster migrating in gel electrophoresis 4 . Changes in the amount of phosphorylase and other enzymes in connection with cell and organ development and with season have be shown to occur in plants •> 10 .
However, interconversion of phosphorylases has not been reported yet nor a synthesis linked with degradation of a corresponding enzyme.
The direct relationship between a metabolic state and a) two (or three) interconvertible forms of one enzyme or b) synthesis linked with the degradation of enzymes is shown including the change brought about by slow freezing and storage at different temperature.
In a dorming tuber (variety ROSA) we observe mainly the slower of the two phosphorylases ( Fig. 1 at the left). As sprouting proceeds this enzyme disappears and the faster component appears. The slow enzyme is seen within 10 -15 days after the incubation of intact tubers in glucose and phosphate or a mixture of the two with citric acid. The opposite is true, if the tuber is kept at least for 45 days in distilled water. Addition Sonderdruckanforderungen •test of 0,1 M potassium fluoride or 5 MM coffein had no effect. Identical changes take place after incubation of the respective tuber slices (3 mm) in a third of the time (Fig. 2) . The storage of potatoes in a coldroom ( -20°) changes the gel-electrophoretic pattern of the phosphorylases. However, the changes are not uniform and are variety dependend (Fig. 3 ). -The storage at 25° causes no alteration at all, whereas tubers kept at 4° for 20 days or for 10 days each at 4° followed by 25° yield one (or two, depending on the variety) of the faster zones additional to the already existing slow one.
FREDRICK 11 correlates enzymes in algae separated by electrophoretic methods with synthesis, breakdown and brandling. DE FEKETE 12 has looked into the mechanism of starch metabolism in beans, she assumes a 2-step-synthesis, first catalyzed by a transferase using ADPG or UDPG, followed by a phosphorylase using G-l-P.
It is also possible that two very similar enzymes play a role in a concerted action. Yet we cannot decide whether this formation of an electrophoretically slowor fast-moving enzyme can be attributed to an induction of a synthesis linked with the breakdown of a corresponding enzyme, to a conversion (for instance by splitting off or attaching a longer peptide) or to a loss or gain of a strongly charged group respectively. Because the results do not differ in the presence of potassium fluoride or caffeine, a phosphorylase-phosphatase (E.C. 3.1.3.17) should not play any role in the conversion process. The fluoride inhibits and caffeine enhances the phosphatase activity 13 .
We assume that the metabolic state of tubers incubated in the aforesaid incubation media are similar to the state of tubers before sprouting and soaking in water corresponds to the state after.
Unlike the changes in the incubation media the changes after freezing are not uniform and not complete in all varieties. The physical properties of the enzymes are effected by interaction with other constituents, the nature and quantity of which vary with the type of the potato 14 . Removal of water by freezing often leads to denaturation due to the oxidation of SH-groups 15 . However, potato phosphorylase is one of the exception to this rule although it contains SHgroups 14 . Sometimes one can detect an intermediate form of a phosphorylase between the fast and the slow moving enzyme, which is never seen after incubation (Fig-2) .
The electrophoretic behaviour cannot be explained by different amount of phosphate groups of the phosphorylase unless the phosphorylase-phosphatase in potatoes is not inhibited by fluoride. It shows that the enzyme in potato is quite different from the counterpart in muscle and liver, including in its metabolic properties.
